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John B. Watson is widely regarded as one of the most important figures in modem psychology. Despite
this stature, however, presentations of his contributions and career are usually limited to material on his
establishment of classical behaviorism in 1913, and then on subsequent elaborations of his position and
on his study of conditioned emotional reactions. Watson's career and research prior to 1913 are rarely
mentioned or cited; moreover, when this work is mentioned, the presentations often contain errors of
fact. To correct these shortcomings, we present an overview of his pre-1913 research that focuses on (1)
his doctoral thesis and first book, Animal Education; (2) his studies with Harvey Carr on the role of the
various sense modalities in rats' maze learning; (3) his collaboration with Robert Yerkes on the design
and construction of psychophysical equipment for the quantitative study of vision, and on experiments
on the visual capabilities of monkeys, rabbits, rats, and birds; and (4) his extensive naturalistic studies
in Florida on the behavior ofnoddy and sooty tems, parts ofwhich anticipated better-known subsequent
research on imprinting and instinctual drift. Watson's commitment to the development of an objective,
natural science ofbehavior is clearly evident throughout his early research. In addition, his research shows
that his range of interests and scientific sophistication are greater than typical descriptions of his work
indicate.

John B. Watson is widely acknowl-
edged as one of the leading figures in
twentieth century psychology. Most in-
troductory psychology textbooks contain
at least a paragraph or two outlining his
role in shaping modem psychology, and
books on the history of psychology de-
scribe the predominance ofWatson's be-
havioral point of view throughout the
1920s and early 1930s, up until the as-
cendance of Tolman, Hull, and Skinner.

For the most part, however, the ma-
terial on Watson's contributions to psy-
chology rarely go beyond describing his
founding of classical behaviorism with
his paper, "Psychology as the Behaviorist
Views It" (Watson, 1913) and his book
Psychologyfrom the Standpoint ofa Be-
haviorist (Watson, 1919). Watson's ca-
reer prior to 1913 is rarely mentioned,
and his empirical and conceptual contri-
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butions to psychology unrelated to the
founding and promotion of behaviorism
are usually not discussed. Many intro-
ductory psychology textbooks, for ex-
ample, highlight Watson's "give me a
dozen healthy infants" statement (Wat-
son, 1930, p. 104), thereby potentially
misleading readers about the context and
more substantive aspects of his views on
behavior. Moreover, writers who men-
tion Watson's research usually limit their
discussions to brief and often inaccurate
accounts ofWatson and Rayner's (1920)
so-called "Little Albert Experiment"-
"Conditioned Emotional Reactions"
(Cornwell & Hobbs, 1976; Harris, 1979;
LeUnes, 1983; Prytula, Oster, & Davis,
1977; Todd & Morris, 1983). Readers of
typical descriptions of Watson's career
could get the impression that he appeared
in 1913 from almost nowhere with "Psy-
chology as the Behaviorist Views It," and
that "Conditioned Emotional Reac-
tions" was his best or only experimental
research.
When Watson's career prior to 1913 is

mentioned, as in books on the history
and systems of psychology, the presen-
tations are usually brief and frequently
contain a variety of errors (but see Hoth-
ersall, 1985). For example, two current
texts on the history of psychology state
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incorrectly that Watson's first book was
Behavior: An Introduction to Compara-
tive Psychology (Watson, 1914b), pub-
lished in 1914 (see Marx & Hillix, 1979,
p. 131; Schultz, 1981, p. 205), when his
first book was actually a version of his
doctoral dissertation, Animal Education:
An Experimental Study of the Psychical
Development ofthe White Rat, Correlat-
ed with the Growth ofIts Nervous System
(1903), which was published more than
a decade earlier by the University ofChi-
cago Press. Heidbreder (1933), in her
classic text, Seven Psychologies, stated
that Watson's doctoral dissertation was
published as the monograph "Kinaes-
thetic and Organic Sensations: Their Role
in the Reactions of the White Rat to the
Maze" (Watson, 1907a). Watson himself
dated the beginning ofthat research proj-
ect as the fall of 1905 (Watson, 1907a, p.
16), which was more than two years after
he had earned his Ph.D. Heidbreder also
stated that Watson became Professor of
Psychology at John Hopkins in 1904
(Heidbreder, 1933, p. 240), when in fact
Watson did not take the position until
1908 (Watson, 1936, p. 275). Even the
most detailed Watson biography avail-
able-Cohen's J. B. Watson: The Found-
er of Behaviorism (1979)- contains
enough errors of fact to call into question
the scholarly value ofthe book as a whole
(Harris, 1981; Henderson, 1981; Larson,
1981; Samelson, 1981a).
Perhaps the most objectionable over-

sight is that history and systems texts nei-
ther describe nor even cite much ofWat-
son's pre-1913 writings or research.
Watson's 1913 proposal to reshape psy-
chology in accordance with his views,
however, was preceded by more than a
decade of intensive laboratory and field
studies in comparative psychology. In-
deed, Watson's classical behaviorism was
taken seriously, in part, because of the
stature he had achieved by 1913 through
the extent and quality of his research
(Bergmann, 1956; Boakes, 1984; Boring,
1950; Logue, 1978, in press-a, in press-
b; O'Donnell, 1985). That the details of
Watson's early career and work are un-
known to most modern psychologists, in-
cluding most behaviorists, is unfortu-

nate-an important part of the
development of one of the most influ-
ential schools of psychology has been ig-
nored or distorted by historians and sys-
tematists, and more than half of the
academic career of one of the twentieth
century's most important psychologists
has been almost completely forgotten.
We seek to redress some of these over-

sights and correct some of the errors by
introducing the modem reader to the ear-
ly research of John B. Watson. We have
not attempted to provide a detailed bi-
ography ofWatson's early life and career,
or a critical reassessment of the past and
present relevance ofhis work, or an anal-
ysis of how Watson's early work was re-
lated to his scholarly activity after 1913.
Such material is available in the Journal
ofthe History ofthe Behavioral Sciences,
as well as in various books and chapters
(e.g., Boakes, 1984; Gray, 1963; Logue,
1978, in press-a, in press-b; O'Donnell,
1985; Samelson, 198 lb). What we have
sought to do is to stimulate interest in
and serious analysis of Watson's career
by describing the wide variety ofhis early
research and by illustrating his skills as
a scientist. Because of the sheer quantity
of Watson's work, along with the length
and detail of many of his published re-
ports, we cannot describe all ofit in depth.
What we do describe, however, is rep-
resentative ofthe character of all ofWat-
son's early research and illustrates the
depth and scope ofhis scientific interests.
In addition, because we wish to concen-
trate on descriptions of Watson's work,
rather than on a critical and comparative
analysis thereof, we have restricted the
material on the social and scientific con-
text of the times only to that necessary
to provide a coherent biographical out-
line ofWatson's early career. We proceed
in a roughly chronological fashion, be-
ginning with Watson's enrollment at Fur-
man University at age 16.

FURMAN UNIVERSITY

Watson once described himselfas a re-
bellious youth, and stated that he had
never been a very good student (Watson,
1936, p. 271). For a poor student, how-
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ever, Watson did very well: In 1894, at
age 16 he was accepted as a "subfresh-
man" at Furman University, a small
Baptist college in Greenville, South Car-
olina. At Furman, Watson met Gordon
Moore who taught philosophy and psy-
chology. Moore had spent a short time
at the University ofChicago during Wat-
son's junior year, and was probably in-
fluential in Watson's choice of graduate
school and professional interests. It was
Moore, though, who flunked Watson for
handing in his final civics examination
paper "backwards," thereby forcing Wat-
son to spend an extra year at Furman in
order to graduate. That year was not spent
idly-Watson completed the require-
ments for an A.M. degree and graduated
in 1899 at age 21 (Watson, 1936).
Watson did not immediately start on

further graduate studies. Instead, be-
tween the fall of 1899 and the spring of
1900, he taught at a small private grade-
school in South Carolina called the
Batesburg Institute. According to Wat-
son, by the summer of 1899, he was in-
terested in studying philosophy either at
Princeton University or at the University
of Chicago, with John Dewey. James
Mark Baldwin, at Princeton, though, in-
formed Watson their program required
reading knowledge of Greek and Latin,
which were two subjects Watson thor-
oughly disliked, but that he had done well
in at Furman (e.g., in his senior year, he
stated that he was the only student to pass
the final Greek examination, Watson,
1936, pp. 271-272). The University of
Chicago did not have this language re-
quirement.

THE UNIVERSITY OF CHICAGO

In the fall of 1900, Watson started
graduate study at the University of Chi-
cago (Watson, 1936). He took courses in
philosophy from Dewey and from Gor-
don Moore, who had moved to Chicago
from Furman; he took courses in psy-
chology from the functionalist James An-
gell and in biology and physiology from
Henry Donaldson and Jacques Loeb.
Watson's plans for the study of philos-
ophy, though, faded quickly-as Watson

later said of Dewey, "I never knew what
he was talking about then, and, unfor-
tunately for me, I still don't know" (Wat-
son, 1936, p. 274). Loeb wanted Watson
to conduct research on the physiology of
the dog's brain, but Watson's future ad-
visors, James Angell and Henry Donald-
son did not feel "that Loeb was a very
'safe' man for a green Ph.D. candidate"
(Watson, 1936, p. 273). Thus, in the fall
of 1901, after a year at Chicago, Watson
followed Angell and Donaldson's sug-
gestion to "make a study ofthe psychical
development of the white rat in corre-
lation with the growth of its nervous sys-
tem" (Watson, 1903, p. 5). This study
was Watson's dissertation.

Animal Education
Watson obtained his doctorate in 1903,

which was published later that year as
Animal Education: An Experimental
Study ofthe Psychical Development ofthe
White Rat, Correlated with the Growth
of Its Nervous System (Watson, 1903);
Watson wrote that Donaldson lent him
$350 for its publication (Watson, 1936,
p. 273).
Animal Education was Watson's first

book, as well as his first published re-
search. It showed him to be a clear and
interesting writer, as well as a careful, me-
ticulous scientist. As one of the earliest
works in experimental animal psychol-
ogy, this study played a major role in
lauching Watson's career as a compara-
tive psychologist, as well as serving as a
basis for subsequent studies by others
(e.g., Allen, 1904; Slonaker, 1907). More-
over, Animal Education contains the be-
ginnings of Watson's classical behavior-
ism, which was to make its formal debut
a decade later in "Psychology as the Be-
haviorist Views It" (Watson, 1913).
The purpose of the research that be-

came Watson's doctoral thesis was, in
Watson's words, to:
Throw some light upon the following questions: (1)
How far is it possible (dealing with the psycholog-
ical side of the problem) to give a systematic ac-
count of the gradual unfolding of the associative
processes in the rat? (2) Is it possible (by a study of
the nervous system of the rat) to find out whether
or not medullated nerve fibers in the cortex of the
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rat are a conditio sine qua non of the rat's forming
and retaining definite associations? (3) Is there any
demonstrable connection between the increasing
complexity of the psychical life, as manifested in
the ability of the rat to form increasingly complex
associations, and the number of medullated fibers
in the cortex, together with their extensions toward
its surface? (Watson, 1903, p. 5)

These were important questions in
turn-of-the-century comparative psy-
chology. At that time, according to Wat-
son, researchers had not demonstrated
that rats could form associations except
in relation to the sense ofsmell (Watson,
1903, p. 8). Furthermore, Watson stated
that some physiologists ofthe time, such
as Flechsig, believed that certain neuro-
logical structures, and the connections
between them-the medullated nerve fi-
bers (we would now say myelenated nerve
fibers) -were necessary for associative
learning. Such structures had been found
in dogs, cats, and other animals suppos-
edly more advanced than rats. But, be-
cause the proper structures and the con-
nections between them had not been
found in the brains of rats, Flechsig and
others believed that rats could not form
associations -that is, they could not learn
(see Watson, 1903, pp. 6-8).

In contrast to the beliefs of the time,
Watson thought that rats were "capable
of forming and retaining associations
comparable and not greatly inferior to
associations formed by dogs, cats, and
monkeys" (Watson, 1903, p. 7). His con-
viction was supported, in part, by the re-
sults of studies by Willard Small on the
behavior of rats in puzzle-boxes and
mazes (Small, 1900, 1901). As a conse-
quence of this evidence, Watson could
see that the neuropsychological theories
concerning associative learning in rats
were incorrect, at least for those theories
of which he was aware.

In order to "give a systematic account
of the gradual unfolding of the associa-
tive processes in the rat" (Watson, 1903,
p. 5), Watson adopted methods like those
of "Small, Thorndike, and others in their
studies on the associative processes in
animals" (Watson, 1903, p. 8). That is,
according to Watson:
The ratswere madehungry, and foodwas then placed
before them inside some form ofproblem box. The

general behavior of the rat in performing the act
necessary to obtain the food was then noted. Be-
sides keeping a record of their general behavior, a
time record of the first, second, etc., successes was
kept. The general behavior, time record, etc., ofthe
various groups were then compared with one
another, and general conclusions drawn. (Watson,
1903, p. 8)

In adopting the problem box as his ap-
paratus, Watson was not only following
the lead ofThomdike and Small, but also
acknowledging its usefulness as scientific
equipment. The problem box had pro-
duced reliable results across subjects and
smooth learning curves for individual
behavior. For example, Watson reiter-
ated an important and surprisingly mod-
em-sounding conclusion (see Skinner,
1981) drawn from problem-box work:
[Animals] do not learn by being put through an act.
Their method of leaming is a gradual selection of
certain acts and movements in the given situation
by reason of the satisfaction they bring. (Watson,
1903, p. 12)

Besides adopting the methods of
Thomdike and Small, Watson also fol-
lowed Lloyd Morgan in avoiding precon-
ceptions about mental processes in ani-
mals by using a descriptive, inductive
approach. Watson said in Animal Edu-
cation that Morgan had begun "the meth-
od of watching the formation of associ-
ations, rather than taking them already
formed" (Watson, 1903, p. 10). Watson
chided Small on this point when he said
that Small had applied "somewhat too
much of his own conscious processes to
the associative powers of the rat" (Wat-
son, 1903, p. 9). That is, Small had at-
tempted to think like a rat and concluded
that the formation of associations could
only take place if the rat's hunger were
fully satisfied after each daily trial. Wat-
son, in contrast, could find no empirical
basis for Small's view and ran several
trials per day per rat, each trial followed
by only a small amount of food. Addi-
tional evidence for Watson's attempt to
achieve a purely descriptive approach lies
in the fact that he rarely seemed to use
the term "association" to refer directly
to mentalistic processes or to the for-
mulation of physiological connections.
The term, as he used it, was a synonym
for a "habit" or "pattern of behavior."
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In the first part ofAnimal Education,
Watson described his research on the
psychical development of rats in numer-
ous experiments using several groups of
rats and a variety of puzzle-boxes, con-
ducted in the four months between No-
vember 19, 1901 and March 17, 1902.
Most of his experiments consisted of
having rats of different ages dig through
sawdust to get to bread or milk-soaked
bread placed in a variety ofproblem-box-
es. Digging through sawdust from the
outside to the inside ofa box was thought
to be behavior more closely related to the
rats' behavior in their natural habitat than
having them escape from a box by ma-
nipulating latches, as in Thorndike's use
ofthe problem boxes with cats. Watson's
rats were generally successful in solving
the problems put before them. Watson
also compared the rats' use of smell and
sight in finding food by concealing cheese
under sawdust or within sealed glass jars
within puzzle-boxes. In order to deter-
mine the earliest stages of associative
learning in infant rats, he placed baby
rats, just a few days old, in a box in which
each rat had to learn a path through and
around a number ofopenings in the walls
to reach its mother. Finally, to test
whether the rats were following sexual
odors or scent trails left by other rats, he
constructed an apparatus in which rats
would obtain food at the end of one of
four cardboard tubes in which odors were
eliminated by changing replaceable paper
liners.
Watson recorded all aspects of his re-

search in great detail. He included ref-
erences to the conditions in his labora-
tory and to the condition ofhis rats before
and during the trials. For example, he
noted once that "When this rat was tried
there was a great amount of noise made
in the building by some workmen fitting
steam-pipes. This caused the rat to show
some signs of fear and his attention was
distracted" (Watson, 1903, pp. 20-21).
And, in another place, he noted that "The
poor results obtained ... were due to the
fact that the members of this group had
been weaned only four days and very lit-
tle bread satisfied their immediate hun-
ger" (Watson, 1903, p. 21). Such seem-

ingly mentalistic terms as "attention" and
"satisfied" were not unusual turn-of-the-
century descriptors of animal behavior
(e.g., Small, 1900, 1901), perhaps be-
cause the study of animal behavior was
initially somewhat anthropomorphic and
because adequate technical terms were
otherwise lacking. Moreover, Watson not
uncommonly described his rats' behav-
ior in simple, colloquial terms that were
at times quite picturesque. For instance,
in describing one rat's reactions to a par-
ticularly troublesome problem, he wrote:

This rat did not go to work at once, but walked
around the floor, lazily sniffing at the food. (All of
the rats of these three groups had been deprived of
food for an equal length of time.) It then reared up
on the fence and smelled at the food, then went to
the top of the fence. Here it seemed to be content
for a time, making only a few movements by trying
to pry under the cover of the fence. Later it came
down and poked its nose into the blinds, but never
entered. At the end of 30 min. it was necessary to
leave it at its task. On my return, 1 l/2 hours later, I
found it sitting on the fence, looking the picture of
discouragement. Nothing would induce it to work
any more. (Watson, 1903, p. 25)

Watson's use of such seemingly subjec-
tive terms as "content" and "discour-
agement" does not extend into his con-
clusions, however, as they did in Small's
reports (see Small, 1900, 1901).
Watson's final conclusions about the

"psychical development" of rats were
firmly based upon his careful behavioral
measurements, as well as his detailed
personal observations (see Watson, 1903,
pp. 84-85). He had found that rats 23
days old could solve any problem an adult
rat could solve. These young rats solved
problems based on "physical activity"
(e.g., simply digging away sawdust to get
into a goal box, Watson, 1903, p. 87)
more quickly than older rats. Problems
requiring more complex discriminations
or choice, however, were more quickly
solved by the adult rats who presumably
had had more exposure to a variety of
problems. Watson also noted that youn-
ger rats showed "superabundant physical
activity and lack of muscular control"
(Watson, 1903, p. 84) and that they con-
tinued to make useless movements in
solving problems, while adult rats, in
contrast, abandoned superfluous activity
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quickly. The amount of random activity
ofthe young rats reached a peak at about
35 days of age and then decreased as the
rats grew older.
With respect to the senses of sight and

smell, Watson showed that rats primarily
used smell in finding food and that scent
tracking of other rats' trails did not play
a role except possibly after the rats' sex-
ual maturity. On the development of as-
sociations in young rats, he found that
rats younger than 12 days could not solve
his problems, but that from 12 to 23 days
there "is a gradual but rapid increase in
the complexity of the memory process
until at the latter age psychical maturity
is reached" (Watson, 1903, p. 86).
The primary object of the second part

of Watson's research was "to furnish the
basis for a correlation between the growth
of the nervous system of the white rat
and the activities of that animal" (Wat-
son, 1903, p. 89). A secondary object was
to "obtain data for a comparison between
the sequence of medullation in the cen-
tral nervous system of the white rat and
the human foetus" (Watson, 1903, p. 89).
This part of Watson's study consisted of
a detailed examination of the dissected
brains of 23 rats between 2 hours and 42
days of age and of one rat recorded as an
"adult" (Watson, 1903, p. 90). His rec-
ords of the development of medullated
fibers in the rats were as detailed as those
ofthe rats' behavior. In addition, Watson
showed an impressive command of the
turn-of-the-century neurophysiology.
Despite a great number of dated neuro-
physiological technical terms, however,
his descriptions of the development of
the rats' brains are still quite readable.
His basic finding on these matters, at

least in relation to the rats' psychical de-
velopment, was that the rats were born
without medullated nerve fibers, but that
these fibers soon developed and in-
creased greatly in number in the brain
and other parts ofthe nervous system by
24 days of age. The process of medulla-
tion, however, was by no means com-
plete by then; indeed, many of the fibers
connecting those regions of the brain
whose interconnections were thought

necessary for conditioning to occur had
not become medullated.
Watson presented his analysis of the

correlation between the psychological and
neurological development of the rat in
the third section of Animal Education.
He began by describing some of Small's
observations on the behavior ofnewborn
rats, noting that the baby rats were un-
doubtedly capable of a number of coor-
dinated responses to a variety of stimuli
(later called tropisms; see Loeb, 1918).
He also reiterated that medullated fibers
were not found in the central or periph-
eral nervous systems of rats just one day
old. In addition, with a test in which the
young rats crawled around obstacles to
reach their mothers, he found that 10- to
13-day-old rats were capable of"forming
and retaining definite associations"
(Watson, 1903, p. 118), even though the
nerve fibers in the rats' olfactory tract and
cerebral cortex were completely unmed-
ullated at that age. Moreover, when the
rats reached their full "psychical" devel-
opment at about 23 days ofage, the med-
ullation process was still far from com-
plete. Watson's own conclusions were:

(1) Medullated fibers in the cortex ofthe rat are not
a conditio sine qua non of the rat's forming and
retaining definite associations; (2) the complexity
of the psychical life increases much more rapidly
than does the medullation process in the cortex,
psychical maturity being reached when approxi-
mately only one-fifth of the total number of fibers
in the cortex are medullated. (Watson, 1903, p. 120)

Watson ended his book with a brief
extension of his work to human behav-
ior. Flechsig, the physiologist who Wat-
son stated had believed that rats could
not form associations, also believed, ac-
cording to Watson, "that not until after
the second month of post-natal life can
intelligence begin to play any role in the
life of the child" (Watson, 1903, p. 121).
In this regard, Watson noted, "This state-
ment is made in spite of the fact that
Preyer and others have many indications
of the intellectual awakening long before
this age is reached" (pp. 121-122). Wat-
son's extension to human behavior was
that just as there was a point in the rats'
development when the "psychical" de-
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velopment was complete despite incom-
plete neurological development, there
may be a similar point in the develop-
ment of humans. According to Watson,
"At this age the individual will be teach-
able; he will not have the ready ability to
handle difficult situations that his father
has; the psychical life of the child lacks
the rich and varied experiences that have
come to the parent with age" (Watson,
1903, p. 122). What is perhaps most in-
teresting here is Watson's rejection of
physiological reductionism and his ad-
herence to observation and data rather
than to the theories of the neurophysi-
ologists. Or, as Robert Yerkes (1904) put
it in his review ofAnimal Education, "Dr.
Watson has done a valuable piece ofwork
in a field which has been open thus far
for theorizing of neurologists and psy-
chologists" (p. 71).

Kinaesthetic and Organic Sensations

When Watson obtained his doctorate
in 1903 at age 25, he was the youngest
Ph.D. that Chicago had graduated. De-
spite this and his magna cum laude hon-
ors, Watson reported that John Dewey
and James Angell felt his final exami-
nation was "much inferior to that ofMiss
Helen Thompson" (Watson, 1936, p.
274), who had worked with Angell on the
"organic accompaniments of conscious
processes" (Angell, 1936, p. 32) and who
later became Helen Thompson Wooley,
the well known developmental psychol-
ogist. This negative evaluation aside,
Watson was nevertheless soon offered an
assistantship in experimental psychology
at the University of Chicago, which he
accepted.
As Watson started his work at Chicago,

he was also beginning to establish a rep-
utation within the emerging field ofcom-
parative psychology. Numerous experi-
ments were initiated and conducted in
Watson's laboratory, his equipment and
methods were adopted by others, and his
name began to appear in the comparative
psychology literature. For example, not
long after Animal Education had been
published, Angell and Donaldson com-

missioned another graduate student, Jes-
sie Allen (later Jessie Allen Charters), to
conduct a series of experiments similar
to those in Animal Education, but using
guinea pigs instead of rats. That study,
"The Associative Processes ofthe Guinea
Pig: A Study of the Psychical Develop-
ment of an Animal with a Nervous Sys-
tem Well Medullated at Birth" (Allen,
1904), was published before the end of
1904. Allen included numerous citations
to Animal Education as the authoritative
text on rat behavior, as well as references
to direct suggestions made by Watson re-
garding the conduct ofher study (see e.g.,
Allen, 1904, p. 305).
Not only were citations of Watson's

book making his name visible in the
comparative psychology literature, but
earlier that year, Robert Yerkes pub-
lished (1904) his favorable review ofAn-
imal Education in The Journal ofCom-
parative Neurology and Psychology.
Moreover, the same issue of the journal
containing Allen's article also published
an editorial by Watson (1904) entitled
"Some Unemphasized Aspects of Com-
parative Psychology." In this editorial,
Watson explained how experimental
studies had answered many of the ques-
tions surrounding imitation in nonhu-
mans that observational work could not.
He concluded his editorial with a general
call for greater emphasis on experimen-
tation:
We do plead for long and careful studies in more
restricted lines than that represented by simply tak-
ing an animal and watching its general behavior. It
is time to put the animal in such- situations that
some mental act may be exhibited to the exclusion
of others. (p. 363)

So, even by 1904, Watson was making
his mark on psychology by attempting to
reform it to his own specifications.
At about this time, Watson met Har-

vey Carr, another graduate student of
Angell's who was to work with Watson
on his next major project, a complex, 18-
month-long study ofthe behavior of rats
in mazes. The major results of this col-
laboration were a monograph called
"Kinaesthetic and Organic Sensations:
Their Role in the Reactions ofthe White
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Rat to the Maze" (Watson, 1907a) and
an article by Carr and Watson (1908),
"Orientation in the Rat."
Watson had outlined his plans for this

project as early as 1904 in a paper he gave
at the Congress of Arts and Sciences
meeting in St. Louis. Watson stated that
he wanted to determine the "relative im-
portance of the several sensations of any
given animal in its adjustment to its en-
vironment" (Watson, 1907a, p. 1). He
had complained that certain problems in
animal behavior had been left unan-
swered simply for lack ofdetailed knowl-
edge ofthe principle avenues over which
animals received their most important
sensations. At that time, according to
Watson, the customary approach to
studying the function ofthe sense organs
was to perform a surgical preparation on
an untrained animal, and then to study
the immediate and local effects ofthe op-
eration. Watson noted, however, that
such work, although valuable to physi-
ology, gave "little attention to the effect
ofthe operations on the instinctively and
habitually organized reactions of the an-
imal as a whole" (Watson, 1907a, p. 1).

In "Kinaesthetic and Organic Sensa-
tions," as in Animal Education, Watson
modestly said that he was doing little
more than extending the work of Small.
Small had introduced the "modified
Hampton Court Maze" in 1901 as an
experimental apparatus for rats (see
Small, 1901), and Watson adopted it as
he had adopted the puzzle-boxes. As in
his earlier research, Watson had avoided
some ofhis predecessor's methodological
errors. For example, using his detailed
knowledge ofrats' behavior, he explained
that Small's practice of letting the rats
spend the night in the maze before any
recorded trails were run guaranteed the
loss of any accurate record of the early
stages of learning (Small, 1901, pp. 217,
230-232). According to Watson, "Any
one familiar with the habits of the rat
knows that 'curiosity' is the key note of
his existence. A new situation means the
releasing of a great amount of motor en-
ergy. This takes the form of the minute
examination of all the surrounding ter-
ritory" (Watson, 1907a, p. 4). The phe-

nomena Watson was describing seems to
have contained several aspects of what
was later called "latent learning" (This-
tlethwaite, 1951). Small, also, though,
seemed to be aware that the nights spent
in the maze would contribute to the mea-
sured performances, but labelled the re-
lationship "rat-hole consciousness"
(Small, 1901, p. 229).
Watson and Carr began their research

in the fall of 1905 by establishing norms
on maze performance with a group of
normal rats, and then began their work
on determining which sensations were
necessary for maze learning. First, in their
attempt to study the role of vision, Carr
trained rats in a lighted maze, then ran
them in the dark, and then trained rats
in the dark and ran them in the light. In
neither case did they find differences in
performance within or between groups,
or across conditions. Next, Carr tried to
determine if visual and tactual stimuli
placed at choice points ofthe maze would
make any difference in the performances,
but they did not. On the basis of these
results, Watson concluded that a deter-
mination of the senses involved in maze
learning could be best obtained if the
contribution of the various sense organs
was systematically eliminated as com-
pletely as possible.
Watson began the second part of the

study in October of 1905. He used sur-
gical techniques he had learned in the
summer of 1905 under William Howell
of Johns Hopkins to create three groups
of rats (Watson, 1907a, p. 46). He re-
moved the eyes of rats in one group, the
middle ears of rats in another group, and
the olfactory bulbs ofrats in a third group.
The eyeless rats were blind, of course,
and the rats without olfactory bulbs
seemed unable to detect odors ofnormal
intensity; rats without middle ears, how-
ever, were not totally deaf. Characteris-
tically, Watson recorded his surgical pro-
cedures in great detail (see Watson, 1 907a,
pp. 47-54). He carefully emphasized that
he made the surgical conditions as asep-
tic as possible, that he used ether as a
general anesthetic, and that the rats that
had been operated upon were nearly im-
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possible to distinguish from the normal
rats on the basis of behavior alone.
With the surgery done, and the animals

recovered, Watson and Carr ran these
groups of rats in almost every possible
combination of conditions. They tested
rats from each of the three groups that
had been trained in the maze prior to
surgery, but found no difference in time
between the performances before and af-
ter surgery. They trained anosmic and
partially deaf rats in the light and ran
them in the dark, and vice-versa. Again
they found no difference in performance
across conditions, or even when com-
pared to normal rats. They removed the
whiskers of previously trained rats from
all three groups, then ran them in the
maze, but again obtained no difference.
At the suggestion ofJames Baldwin, they
tested naive rats whose whiskers had been
removed. As always, no operation they
performed on the rats seemed to alter the
animals' ability to learn or run the maze.
Watson tested the possibility that the

rats were responding to subtle tempera-
ture cues, so he placed heated or cooled
copper plates at various points through-
out the maze. He wondered ifair currents
played some role, so he directed currents
of air from a fan over the maze. He anes-
thetized the rats' noses and feet. By thor-
oughly cleaning the maze between runs,
he even tested the possibility that the rats
were responding to taste cues in the maze.
Nothing, however, seemed to have any
effect on the rats' performances.
Watson and Carr next examined the

possibility that the rats were not respond-
ing to any cues at all, but were merely
emitting one long response in running the
maze. For this, Watson tested the per-
formance of the rats after they had been
placed within the maze at some point
other than the accustomed starting box.
If the rats were emitting one long re-
sponse, they would quickly become lost
as they made turns that were appropri-
ately only when the rats started as usual.
The rats in this test, however, were quick-
ly able to orient themselves and find the
food box without difficulty.
According to Watson, the inescapable

conclusion of all the experiments was

"that the kinaesthetic impressions cou-
pled with certain other intra-organic
impressions are the only necessary sen-
sory factors used in the formation of the
maze association" (Watson, 1907a, pp.
84-8 5). In a way, Watson had been
studying the role of private stimulation
in the behavior of animals; he had left
no common public events for experi-
menter and rat. However, he was not
completely finished.

In their next to last series oftests, Wat-
son and Carr found a factor that did seem
to have an effect on maze performance.
They discovered that changing the com-
pass orientation of the maze from the
orientation during training affected the
performances of almost all their rats.
Some of the rats seemd to be completely
lost in the maze, while others still found
the food box, but hesitated at every turn
and ran into walls. The decrements in
performance at the changed orientation,
however, usually disappeared after a few
trials. Watson acknowledged that this
"compass sense" was an interesting and
puzzling problem, but did not feel it was
adequate enough evidence to alter his ba-
sic conclusion that rats responded pri-
marily to kinaesthetic and intra-organis-
mic cues in learning and running the
maze.

Finally, in his last test, Watson re-
moved the eyes, middle ears, olfactory
bulbs, and whiskers of one rat. He care-
fully monitored this rat's progress to en-
sure its recovery from surgery, then ran
it through the maze after it had re-
covered. This rat would initially freeze
at the slightest vibration transmitted
through the maze and was slower to elim-
inate errors than the other rats, so con-
sequently took a greater number of trials
to learn the maze. When it did learn the
maze, however, it could run through it
as quickly as any normal rat. Moreover,
even this rat was confused by changing
the compass orientation of the maze as
were all the other rats.

In contrast to Cohen's (1979, p. 42)
report of this study in his biography of
Watson in which Watson was reported
to have prepared a "group" ofrats in this
way, Watson states in his article that it
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was necessary to makejust one rat blind,
anosmic deaf, and whiskerless. In a strong
statement of support for the value of in-
formation based upon the observation of
a single organism, Watson concluded his
paper by stating: "Iftime had permitted,
we should have used more than the one
animal, but we believed that even this
one animal established our main conten-
tion, viz., that the intra-organic sensa-
tions are the only necessary sensory fac-
tors in forming the maze association"
(Watson, 1907a, p. 100).
The second paper from Watson and

Carr's collaboration, entitled "Orienta-
tion in the White Rat" (Carr & Watson,
1908), was published in 1908, the yea?
after "Kinaesthetic and Organic Sensa-
tions." "Orientation," sometimes mis-
takenly cited as "Watson and Carr" (e.g.,
Boakes, 1984, p. 268), is the more fre-
quently cited of the two papers, but the
research was primarily Carr's, and in
many ways just an extension of "Kin-
aesthetic and Organic Sensations," so we
will not describe it in detail. The study
simply involved the use of blind and
sighted rats, and lengthening and short-
ening the runways through the maze, to
investigate further the kinaesthetic and
organic processes involved in maze
learning. In closing, we should mention
that 30 years after these research projects
were completed, Watson reported that he
still got a "kick" out of thinking about
them (Watson, 1936, p. 276).

JOHNS HOPKINS AND
BIRD KEY

The Young Professor
In 1906, when Watson was completing

his maze work with Carr, he was 28 years
old. He was already on the editorial
boards of the Psychological Bulletin and
the Journal of Comparative Neurology
and Psychology. By the end of 1907, he
had published Animal Education (Wat-
son, 1903), several research articles
(Watson, 1905, 1907a), a commentary
on the state of comparative psychology
(Watson, 1904), and a report in BirdLore
on the condition of one of the Carnegie
Institution's wildlife field laboratories

(Watson, 1907b), as well as a book review
(Watson, 1907c) and an article in the
popular press (Watson, 1907d). In ad-
dition, his work had inspired other stud-
ies in comparative psychology (e.g., Al-
len, 1904), including one started in his
laboratory that presented some ofits data
in the form of a cumulative record (see
Slonaker, 1907, pp. 343-347).
Watson had made his mark and, in

1908, moved from instructor at Chicago
to full professor at Hopkins, although re-
luctantly so. In Watson's words,

I hated to leave the University of Chicago labora-
tory and Mr. Angell. I am sure I would not have
gone had they offered me even an associate profes-
sorship. I had several researches going. I had wired
the lab with my own hands, built the partitions,
animal yards, and much apparatus on vision. (Wat-
son, 1936, p. 275)

Watson left his laboratory in the hands
of Harvey Carr.
Although Watson later reported that

he "was lost in and happy" with his work
at Hopkins (Watson, 1936, p. 276) and
that he had "all the facilities I had at
Chicago and more" (Watson, 1936, p.
276), he began just one entirely new an-
imal study after his move -"The Effects
of Delayed Feeding upon Learning"
(Watson, 1917). All of his other com-
parative work had been completed by
then, or at least had been initiated at Chi-
cago. This work included a continuing
series of psychophysical studies, some
work with monkeys, and his most inter-
esting and extensive research project-
his investigation of the behavior of free-
living sea birds in Florida. He did not,
however, completely abandon compar-
ative psychology. Besides continuing his
work begun at Chicago, he contributed
to the research of others by giving advice
and constructing equipment (Hubbert,
1914; Watson, 1914a); he served on the
editorial boards of several journals; and
he wrote several extensive literature re-
views (Watson, 191 la, 1912b), book re-
views (Watson, 1908b, 1908c, 1908d,
191 ib, 1912c), and popular articles
(Watson, 1909a, 1909c, 1910b, 1912a),
and of course his book Behavior: An In-
troduction to Comparative Psychology
(Watson, 1914b). In addition, at Hop-
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kins, Watson met a student of H. S. Jen-
nings, Karl Lashley, with whom he would
work extensively on several projects. To
describe Watson's continuing work in this
period, however, we must return to Chi-
cago where it was begun.

Psychophysical Studies
In 1907, a committee of the American

Psychological Association commis-
sioned Robert Yerkes and Watson to de-
vise "a standard procedure for testing
color vision in animals" (Yerkes & Wat-
son, 191 1, p. 1). At the time, crude tests
of color vision were performed using
stimuli such as colored papers, colored
yarn, and painted backgrounds. These
stimuli, however, could not be standard-
ized well enough for anything but a qual-
itative assessment of color vision (Wat-
son, 1909b; Yerkes & Watson, 191 1). The
equipment that Yerkes and Watson de-
veloped was therefore a significant step
forward in the quantitative assessment of
the sensory capabilities of the animals.
Watson's responsibility for the project

was to design the equipment and the
methods for measuring color vision, while
Yerkes was responsible for overseeing the
entire project, as well as for developing
equipment for testing "light vision." The
equipment they designed was described
in detail in their major report on the proj-
ect, "Methods of Studying Vision in An-
imals" (Yerkes & Watson, 191 1), and in
a preliminary form in a study by Watson
entitled "Some Experiments Bearing
upon Color Vision in Monkeys" (Wat-
son, 1909b). Yerkes and Watson de-
scribed their apparatus in such detail that
a well-funded and mechanically compe-
tent experimenter could reproduce it. For
example, in the 191 1 article, Yerkes and
Watson gave instructions for mixing spe-
cial glue for prisms, for grinding and pol-
ishing lenses and mirrors, and for ob-
taiming the many custom-made lenses and
mirrors they equipment required. They
even included the cost ofmany items in
the currency of the country from which
the parts were obtained. Although the
equipment is too complex and the de-
scriptions too detailed to summarize, we
briefly describe some of the studies on

color vision in animals that Watson per-
formed using it.
The first ofWatson's studies was "Some

Experiments Bearing on Color Vision in
Monkeys" (Watson, 1 909b). In this study,
he presented a description of the appa-
ratus he had designed, and reported on
the results ofa short series ofexperiments
on the color vision oftwo rhesus and one
cebus monkey conducted at the Univer-
sity of Chicago. In the first few pages of
this article, he reviewed the inexact
methods then used to assess color vision.
Watson then described his new apparatus
in great detail. In fact, nearly half of the
article was devoted to the technical de-
tails of the equipment. The rest of the
article described a series of studies that
Watson conducted between March 12 and
August 20, 1908.

Watson used a discriminated choice
procedure to test the color vision of his
monkeys. That is, he projected two bands
of light of different colors onto a screen,
one color being the "correct" choice and
the other color the "incorrect" choice. A
small, closed box under the correct choice
contained a grape; an identical box under
the other color usually did not. At the
start of each trial, an opaque screen was
raised and the monkey was allowed to
move from Watson's shoulder to the ap-
paratus to make the choice. If the mon-
key opened the box under the correct col-
or, it was allowed to eat the grape, but if
the monkey opened the incorrect box,
Watson pulled the monkey back to him
immediately. Watson ran many control
conditions to assure that the monkeys
were not making discriminations on the
basis ofposition or were not simply going
to the box in which they smelled a grape.
For example, on some trials he would
place a grape in both boxes so that each
would smell of grapes.
Watson noted some interesting results

of this study. First, he found that under
his experimental conditions, the mon-
keys do not seem able to "see red" in a
red-green discrimination; that is, instead
of a red-green discrimination, they
seemed to be making a green-no-color
discrimination. In addition, a blue-yel-
low discrimination could be trained more
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quickly than a red-green discrimination.
Second, Watson noted that when he
switched a monkey to a new set ofstimuli
that had not been seen before, the mon-
key then behaved as though it had been
responding on the basis ofposition rather
than on visual cues. Third, Watson's most
interesting finding was that monkeys
would not take freely available food that
had been placed outside the box under
the incorrect choice. That is, during some
of his control sessions, he placed grapes
outside the box under the incorrect color
choice. The monkey being tested could
see the grape, but would leave it undis-
turbed during the trials and only eat the
grapes provided as a consequence of a
correct choice. Even when the monkey
made an incorrect choice and examined
the inside of the empty box just inches
from the grape, it would not pick up or
eat the food. This phenomenon in which
a well trained and food deprived organ-
ism does not take freely available food,
but rather only eats food that appears as
a result of the programmed contingen-
cies, is now called "contrafreeloading"
(Osborne, 1977).
Watson performed several other ex-

periments on the color vision ofanimals
in addition to the experiments with mon-
keys just described. Between January
191 1 and May 1912 he and his first wife,
Mary Ickes Watson, conducted a series
ofvisual discrimination studies with rats
and rabbits, published as "A Study ofthe
Responses ofRodents to Monochromat-
ic Light" in early 1913 (Watson & Wat-
son, 1913). In this inaccurately titled
study (i.e., rabbits are not rodents), the
Watsons reported that rats could not dis-
criminate on the basis of the wavelength
(color) of light alone and that rabbits
probably could not discriminate colors
either, but their studies with rabbits were
not completed.
Another psychophysical study grew out

ofWatson's investigations ofthe homing
of terns. This experiment, "Studies on
the Spectral Sensitivity of Birds" (Wat-
son, 1915), was started at Bird Key in
Florida, but was actually conducted at
Hopkins between August 1912 and Jan-
uary 1915, because the power source on

Bird Key did not provide stable enough
electric output for the equipment to run
properly. Watson tested the spectral sen-
sitivities of terns, pigeons, and chicks.
Part ofthis study was designed to test the
theory that birds could "home" because
they could see over the horizon via in-
frared light which was said, according to
the theory, to follow the curvature of the
earth rather than being blocked by the
horizon, as was light of shorter wave-
length (Watson, 1915, p. 87). Regarding
this theory, Watson first noted that it was,
in part, the product ofnaive assumptions
about the properties of electromagnetic
radiation (Watson, 1915, p. 84), but he
also demonstrated experimentally that
the terns and pigeons could not see in-
frared light, so they were not homing by
looking at their destination over the ho-
rizon. In this study, Watson also pre-
sented a graph ofthe visual sensitivity of
a chick across the band of visible light
and included a comparison graph of hu-
man spectral sensitivity. He stated that
"such a curve has never been obtained
hitherto on animals" (Watson, 1915, p.
96).
Watson's study on the color vision of

monkeys was not his only investigation
using monkeys. At the time, there was a
great interest in confirming the imitative
abilities in animals. Researchers had
eliminated imitation as a learning pro-
cess in many simpler animals, but the
question remained open for more com-
plex species. Watson published "Imita-
tion in Monkeys" (Watson, 1908a) in
1908, reporting that he saw no evidence
that monkeys could learn by imitation.

The Young Ethologist

In 1950, Konrad Lorenz, the Nobel
Prize winning ethologist, stated, "If J. B.
Watson had only once reared a young
bird in isolation, he would have never
asserted that all complicated behavior
patterns were conditioned" (Lorenz,
1950, p. 233). This statement is ironic in
light ofWatson's having raised a number
of birds in isolation from adult birds 43
years earlier as part of a detailed series
of naturalistic studies, which even in-



WATSON'S EARLY RESEARCH 83

cluded a short description of imprinting,
Lorenz's specialty, based on the behavior
of these very birds (Watson, 1908e).
Moreover, Watson's (1908e) and Watson
and Lashley's (1915) studies of the be-
havior of birds are among the earliest
ethological works cited by Lorenz's col-
league and Nobel Price co-holder, Niko
Tinbergen, in his classic text on ethology,
The Study of Instinct (Tinbergen, 1951,
pp. 52, 146; see also Tinbergen, 1972, p.
108). Watson, was clearly "one of the
earliest and one ofthe most careful work-
ers in the area ofanimal ethology" (Gray,
1963, p. 333).
Watson's three trips to Bird Key, Flor-

ida and his studies there of the noddy
and sooty terns, as well as Lashley and
Watson's (1914) observations ofthe day-
to-day physical and behavioral devel-
opment ofone ofthe offspring ofthe group
of monkeys Watson had brought from
Chicago, were to produce a steady stream
of "ethological" publications by Watson
and Lashley over the next decade. These
articles included: "Report of John B.
Watson on the Condition of the Noddy
and Sooty Tern Colony on Bird Key,
Tortugas, Florida" (Watson, 1907b);
"Behavior of Noddy and Sooty Terns"
(Watson, 1908e); "Further Data on the
Homing Sense of Noddy and Sooty
Terns" (Watson, 1910a); "Notes on the
Development of a Young Monkey"
(Lashley & Watson, 1914); "An Histor-
ical and Experimental Study ofHoming"
(Watson & Lashley, 1915); "Studies on
the Spectral Sensitivity of Birds" (Wat-
son, 1915); and, by Karl Lashley, "Notes
on the Nesting Activities of Noddy and
Sooty Terns" (1915a) and "Acquisition
of Skill in Archery" (Lashley, 1915b). As
always, Watson's reports were detailed,
informative, and well written. We will
describe only the two articles based on
Watson's first trip to Florida, however,
because they represent some of the first
experimental studies on free-living ani-
mals, as well as interesting observations
of the mating rituals of the terns and of
the role of some of the terns' naturally-
occurring behavior. The scope and depth
of all of Watson's ethological research is
well represented by these two works.

'Report of John B. Watson on the
Condition of the Noddy and Sooty Tern
Colony." In 1907, at the invitation of
Alfred Meyer ofthe Carnegie Institution,
Watson spent May, June, and July as
Warden of the Noddy and Sooty Tern
Colony on Bird Key of the Tortugas Is-
land Group in Florida. In these three
months, Watson made an extraordinary
series of observations of the island's tern
population which he quickly reported in
two publications, one in 1907 and the
second in 1908. These observations in-
spired return trips in 1910 and 1913 for
continued study of the birds' general be-
havior, as well as their homing ability,
and resulted in the publications listed
above.

In late 1907, Watson published the first
account of his observations of the terns
in Bird Lore, the Audubon Society Jour-
nal. In this "Report of John B. Watson
on the Condition ofthe Noddy and Sooty
Tern Colony," he reported on the num-
ber of noddy and sooty terns on the is-
land, as well as their egg production that
year. He briefly described their nesting
habits and their distribution over the is-
land (which was just 900 feet wide and
1,200 feet long). He reported his unsuc-
cessful attempt to verify some earlier re-
ports ofnest-robbing by the island's Frig-
ate bird. In addition, his article included
a photograph ofthe only Least Tern found
in the Tortugas Group and he warned of
this bird's impending extinction in the
area as a result ofpredation by dogs, rats,
and hunters. Watson's report on the plight
ofthe Least Tern resulted in promises for
its protection from the Carnegie Insti-
tution (Watson, 1907b, p. 316).
The behavior ofnoddy and sooty terns.

The major pubication from Watson's first
stay on Bird Key was a long, detailed
report ofhis observations and field stud-
ies on the terns. The article, "The Be-
havior ofNoddy and Sooty Terns," pub-
lished in 1908 by the Carnegie Institution,
was 66 pages long, and was divided near-
ly equally between descriptions of the
natural behavior of the birds and reports
on a series of ethological field studies.

In the introduction to the paper, as in
all of his previous research articles, Wat-
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son described his predecessors' work in
the area and noted several discrepancies
between their accounts and his own de-
tailed observations. For example, ac-
cording to Watson, one previous writer
had stated that the terns had been seen
swimming in the sea. Watson stated,
however, that he never saw a tern in the
water except after a bird had accidentally
fallen in. He noted that they were such
poor swimmers that they could not swim
to shore against the current.

After this introduction, Watson de-
scribed the birds themselves, their ranges,
the island of Bird Key and the surround-
ing islands, the birds' feeding and mating
habits, their nest construction, their be-
havior before and after their eggs were
laid, the care of their young, and the de-
velopment of the young birds. Etholo-
gists now call this sort of complete life
history of an animal an "ethogram."
Watson's characteristic attention to

detail and his devotion to his projects are
in evidence throughout this article. For
example, he included charts in which he
reported (a) almost continuous hour-by-
hour time-sampling observations of the
nests of six pairs of sooties, each pair
sharing incubation duties for six days,
and (b) half-hour observations of three
nests of noddies for three days. In addi-
tion, he described rowing more than a
mile out to sea at three in the morning,
then waiting until dawn in his boat to
determine whether the birds flew at night
and when the birds started feeding in the
morning.
Watson's paper provided the first good

detailed reports of the general behavior
ofnoddy and sooty terns, including their
feeding and mating habits. Some of his
descriptions were so new and unusual that
he emphasized that some observations
were tentative or even "unsatisfactory"
(Watson, 1908e, p. 196). For example,
before describing the mating ritual ofthe
birds, he stated: "My notes contain a
rather full account of a striking series of
reactions between two noddies, which I
took to be a case of mating and choice
of nest site, but since it occurred late in
the season and did not lead to a com-
pleted nest I advance it tentatively"

(Watson, 1908a, pp. 195-196). His ac-
count ofthe noddies' bowing and feeding
dance was most likely the first detailed
description oftheir mating and territorial
habits. Because of the brevity of the rit-
ual, Watson suggested that an earlier pre-
sumption of J. Thomson (1903) that the
noddies mated at sea before they reached
the island was incorrect and that the ear-
lier investigators had simply missed the
ritual because of its brevity and because
it may have occurred very shortly after
the birds' arrived on the island after their
migration. He was, however, unable to
observe corresponding behavior in the
sooty terns.
The second part of Watson's account

covered his experimental studies of the
birds' behavior. He started his studies by
marking some of the birds with ink and
oil paint to test ifthey were identified by
their mates on the basis of appearance.
These tests, however, were inconclusive
because the markings on the bird elicited
aggressive emotional responses and at-
tacks from the other birds (Watson,
1 908e, pp. 220-222). Next, Watson tested
egg recognition by painting some of the
birds' eggs or substituting fake eggs. He
found that the birds would accept a paint-
ed or fake egg as readily as they accepted
their own. More interestingly, perhaps,
Watson discovered that placing a real or
fake egg in the empty nest ofa noddy tern
was enough to release the full range of
incubation behavior in the nesting bird
(Watson, 1908e, pp. 220-223).

In his next series of tests, Watson de-
termined that he could completely alter
the appearances of a bird's nest without
affecting the bird's ability to find the nest
site. In addition, he found that sooty terns
would find their own nests if the nests
had been moved a short distance, but
only after the birds had thoroughly in-
vestigated the nests' previous locations.
Finally, he demonstrated how accurately
the birds could pinpoint their nest sites
by showing that a sooty would still alight
on its own nest even after it had been
raised three feet offthe ground; moreover
the bird would hover for a time over the
previous elevated location of the nest if
it were moved a few feet laterally. That
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is, the bird behaved as though it were
trying to land on an invisible, raised nest
(Watson, 1908e, pp. 224-227).
The terns were known to travel great

distances in their migrations, so Watson
performed some experiments on the
birds' homing abilities. Very simply, he
sent birds away from the island in boats
in all directions, and found that they could
return from locations hundreds of miles
from the island. They could even return
from areas in which they had never been
observed to travel (Watson, 1936, pp.
227-230). These tests on homing proved
to be so intresting that Watson returned
twice, enlisting the aid of Karl Lashley,
to perform more detailed experiments on
the birds' homing abilities (Watson,
1910a, 1915; Watson & Lashley, 1915).
Watson extended his procedures to

perform what may have been the earliest
"operant" experiments on free-living an-
imals (1908e). His operant chambers were
puzzle-boxes constructed especially for
the terns. Because he could not control
the birds' feeding, he could not use food
as an effective reinforcing stimulus;
therefore, he used access to nests and eggs
as the reinforcer for the birds, and found
that the birds performed admirably in all
of the puzzle box tests put before them.
Watson concluded his work by con-

ducting a short series ofmaze studies us-
ing young terns he had raised by hand
for the purpose. Watson described a
number of maze studies which had been
done earlier by Porter (see Watson, 1908e,
pp. 247-248) and he adopted Porter's bird
maze for his own research. Watson found
that his sooty terns learned the maze fast-
er and with fewer errors than most ofthe
species (e.g., sparrows, etc.) tested by
Porter. His noddy terns, in contrast, made
more errors than the sooties. Moreover,
neither kind of tern would run the maze
in total darkness. Interestingly, changing
the orientation of the maze, as he had
done with his rats, confused the birds on
their second or third trials, but rarely had
any effect on the birds during the first run
after rotation.
Watson compared the birds' overall

performances in the maze to the skill of
his rats by stating: "The terns never be-

come the automata which the rats be-
come" (Watson, 1908e, pp. 250-251).
One important reason for the more er-
ratic performance of the birds was inter-
ference in their maze performance by their
seemingly innate behavior of standing
motionless for extended periods of time.
According to Watson, this naturally oc-
curring behavior, "idling," as he called it
(p. 250), whould appear from time to time
after the birds had learned to run the
maze, causing exaggerated and erratic
performance times despite the fact that
few real errors were made by the birds.
Modern behaviorists may recognize this
phenomenon as the "Breland Effect"
(Breland & Breland, 1961, 1966, pp. 62-
69), or as "instinctual drift," in which a
presumably innate behavior comes to in-
terfere with a learned performance be-
cause of similarities between aspects of
the context of conditioning and the un-
conditioned stimuli that evoke the inter-
fering adaptive behavior in the organism.
The lack of mention of this type of phe-
nomenon in the behavioral literature has
been used by some critics ofbehaviorism
as evidence of behaviorists' inability or
unwillingness to deal with innate behav-
ior patterns (e.g., Bailey & Bailey, 1980;
Breland & Breland, 1961; Herrnstein,
1977). B. F. Skinner, himself, has at-
tempted to counter these criticisms by
suggesting that the effect that the Bre-
lands described may have been observed
by Clark Hull in Skinner's laboratory in
September 1937, when Skinner's rats
were seen licking marbles used as part of
a chain ofbehavior leading to food. Skin-
ner (1977) stated: "If Hull was right, he
had anticipated the Brelands by more
than two decades" (p. 1007). Ironically,
the "first" behaviorist had already in-
corporated this effect into his own anal-
yses of behavior 30 years before Hull
commented on it and 54 years before it
was reported by the Brelands and became
a source of controversy.
Although Watson cannot be credited

with the discovery of imprinting (see
Gray, 1963), he did include a short de-
scription of it in his birds more than two
decades before Lorenz's early reports
(Lorenz, 1935). He noted that three-day-
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old sooty terns would run toward him
when he appeared and would answer his
"peeps." The noddies, however, did not
follow or answer at this age, but by the
time they were eight days old they would.
As Watson commented, "The birds have
formed a great attachment for me. They
will follow me all around the room. It is
becoming more and more difficult to keep
them in any box" (Watson, 1908e, p.
240). This description of the birds' be-
havior is reminiscent of the common
textbook photographs of Lorenz being
followed by a line of young waterfowl.
Watson's article ended abruptly with

the completion of his description of the
maze experiments. He included no sum-
mary of results and gave no indication
that his work in 1907 would inspire the
several studies on homing which were to
come later. As this description ofthe nu-
merous experiments and detailed obser-
vations should indicate, Watson's re-
ports on the terns were hardly as
unsatisfactory or tentative as he had so
humbly described them as being.

CONCLUSION
As we have seen, John B. Watson had

scientific interests beyond the promotion
of behaviorism. His interests extended
into many areas of the investigation of
behavior, including what would now be
called ethology, comparative psychology,
psychophysiology, neuropsychology, and,
of course, behavior analysis. In his re-
search reports, he showed appreciation
for the subtleties and complexities ofan-
imal behavior, including instinctual be-
havior, and he reported a great deal of
concern for the welfare ofhis animal sub-
jects. Finally, he used his writing skills
to present the innumerable details of his
research in a simple, concise, and highly
readable style that is not often seen in
scientific publications.
We should also emphasize that certain

aspects of Watson's behaviorism were
evident long before his so-called behav-
iorist manifesto of 1913. His behavior-
ism did not simply appear from no-
where-it was the product, in part, of
more than a decade of rigorous research
on and observation of animal behavior.

Although a detailed account ofthe inter-
relationships between this early research
and the later behaviorist proclamations
requires an analysis ofWatson's work be-
yond the descriptions offered here, the
content and style of his early work in
some ways illustrates better the basic phi-
losophy and methods of classical behav-
iorism than does some of his later work
in which he attempted to extend his clas-
sical behaviorism into the realm of hu-
man behavior (e.g., Watson, 1930; Wat-
son & Watson, 1928).

In conclusion, Watson's broad range
of interests and multidisciplinary scien-
tific knowledge stand in sharp contrast to
most modem descriptions of him in
which he is depicted as little more than
an extremist promoter of a narrow phi-
losophy of science. The history of psy-
chology could provide a more usefully
balanced and accurate view of the de-
velopment of both classical and modem
behaviorism by discussing Watson's rich
and varied contributions to early com-
parative psychology and by emphasizing
the unlimited range of subject matters
available to behaviorists.
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